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MINING METHODS AND COSTS AT THE MCINTYRE PORCUPINE MINES, LTD., 
SCHUMACHER, ONTARIO? 


By H. G. Skavlem” 


INTRODUCTION 
‘This’ paper is prepared for the United States Bureau of Mines and is descriptive of me- 
thods, practice, and costs at the McIntyre Porcupine Mines, Ltd., Schumacher, Ontario. 

__ The property is located in the Pearl Lake section of the Porcupine mining district. 
It is reached by a branch line of the Temiskaming & Northern Ontario Railway from Porquois 
Junction, There is also a good motor road into the district. The Hollinger Consolidated 
Gold Mines and the Coniaurum Mines, Ltd., are adjacent properties. 

Power for both the mining and the pulp and paper industries in the district is supplied 
by an extensive development of the water-power resources. 
Weather conditions are favorable for mining operations. 
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HISTORY 


The McIntyre Porcupine Mines, Ltd., the property of which was staked during the Porcu- 
Pine rush of 1909, ranks second among the producers of the Porcupine district. 

In 1914 the company owned four claims comprising a total of 145 acres. Since that time 
the property has been increased to 681 acres by the acquisition of the Pearl Lake Gold Mines, 
Ltd., Jupiter Gold Mines, Ltd., Plenaurum Gold Mines, Ltd., Platt Veteran Claims, and 52 
acres under the eastern part of Gillies Lake, -— all adjacent properties. The holding is in 
a continuous block and extends for 1 3/8 miles along the strike of the zone in which are 
found the principal producing veins of this section. Figure 1 is a sketch of property show-— 
ing porphyry outcrops, location of shafts, and the old and new mill sites. _ 

In March 1910 a 10-stamp amalgamation and concentration mill was erected. With further 
development @& pronounced change in the percentage of sulphide ore was indicated and in 1913 
@ 150-ton, all-sliming—cyanidation plant was built. From time to time additions and altera-— 
tions were made to this mill until its capacity was increased to 1,600 tons per day. The 
mill operated until November 15, 1931, but is now completely dismantled. 

On May 27, 1931, the new mill of 2,000 tons capacity was started. On November 15 of 
the same year its rated capacity was attained. 
Se es 
1 The Bureau of Mines will welcome reprinting of this paper, provided the following footnote acknowledgment is used: 

"Reprinted from U.S. Bureau of Mines Information Circular 6741. a 
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The new mill and plant are of fireproof construction. 


Present Milling Practice 


The present milling practice differs from that of the original plant in that the gold 
and gold—bearing minerals are concentrated by flotation and only the concentrates are re- 
ground and cyanided. 

The ore is first crushed in a 36- by 48-inch jaw crusher placed at the bottom of the 
ore pass at the 3,875 level of the mine. From a storage pocket below the crusher the ore 
passes to measuring boxes and from them into the 6-ton skips. It is then hoisted to a stor- 
age bin at the shaft head and fed from there to a Ne. 7 cone crusher by a pan conveyor. The 
product from the cone crusher is conveyed to a surge bin. At this step the ore is weighed 
by a Merrick weightometer. From the surge bin it is fed to six 6— by 4—foot Hum—mer screens. 
The undersize is 3/16 inch and is conveyed to the 4,000-ton storage bin; the oversize passes 
to a set of 78— by 18-inch rolls. The product from these is returned to the surge bin and 
again passes over the Hum-mer screens. 

secondary crushing is done by five tube mills in closed circuit with Dorr duplex classi- 
fiers. The tube-mill product, which is 90 percent minus 65 mesh, is pumped to the primary 
flotation cells and from them to secondary flotation cells. Native gold and the gold—bearing 
sulphides are concentrated by means of chemical flotation reagents. The ratio of concentra- 
tion is about 8 or 10 to l. Flotation tails go directly to waste. 

Flotation concentrates are dewatered and washed and ar.» ground in two tube mills in 
closed circuit with Dorr duplex classifiers. Cyanide is added at this point. 

Combined loss from the concentrratess and flotation tails from an $8 to $9 ore is about 
35 cents per ton; this loss will be reduced. 


PRODUCTION AND DEVELOPMENT 


Production at t:.e property began in 1912 from veins in a small area of basic schist 
Situated between the porphyry and the south boundary at the west end of the property and 
adjacent to the Acme claims of the Hollinger Consolidated Gold Mines, Ltd. 

Development is by vertical shafts. Seven of the 16 shafts sunk to various depths on 
the property have been of major importance. The trend of development is illustrated by the 
depth of successive operating shafts: 

Shaft 4, south and west end of property, reaches a depth of 820 feet. 

Shaft 5, north of shaft 4 and 340 feet from the west boundary, reaches a depth of 
2,388 feet. 

Shaft 6, 825 feet northeast of shaft 5, is 3,015 feet deep. 

Shaft 11, 2,000 feet east of shaft 6, is 4,153 feet deep. 

Shaft 11 is the latest major development. It was started in October 1924 and includes 
a shaft house and hoisting equipment. Sinking was resumed February 2, 1925, and the shaft 
reached its objective of 4,133 feet on March 5, 1927. 

Throughout the history of the mine the policy has been one of aggressive development. 
Beginning with a relatively small surface showing, the development to March 31, 1952, was 
as follows: 


Feet 
|B ops We & co a aren eer 184,266 
Crosscutting..........00.000... . 86,819 
RO1S0Siion) aachoeh wires dcnteens 19,112 z 
hos kt: ane ee eee woe 12,620 
Diamond drilling.................. 317,471 


1137 -2- 


Google 


azuing a] 
ull J8MOd . ———— | 5 —_—_1 
Aem|!ed afed-prepues + 
Auepunog 9=—————— 


|eyuawBes DWUeDW0A 


[| <>] 


BAe] MOj|jId DyINuaYds 


See Iv | 


yeseq pue ere| 
mojlid jepiojepsAwy 


len Ay 


QU0}SUBAIS) 


QN39431 


‘SOUS I! ‘ABU PUR PjO PUR SYeYS JO UONe0) ‘sdos9jno Aukydiod Buimoys Ayadod yo yoeyS—"T euNsi4 


Original from 
THE OHIO STATE UNIVERSITY 


Digitized by Google 


I.C.6741. 


.. The total production to March 31, 1932, was 6,015,718 tons, $8.95 average assay value, 
$55,957,841 total value. 
The ore reserves as estimated on March 31, 1932, were 2,562,563 tons, $7.75 average 
assay value, $19,859,865 total value. | 


GEOLOGY 


For a description of the geology of the Porcupine mining district the reader is referred 
to part 2, volume 33, 1924, of the 33rd Annual Report of the Ontario Department of Mines, 
by A. G. Burrows. - | 

The McIntyre mine is located on the north limb of the Porcupine syncline. It lies 
wholly within the area of Keewatin lavas and later intrusives. The area of Temiskaming 
sediments, which occupy the central trough of the Porcupine syncline, lies to the southeast 
of the McIntyre property. 3 

-°- These Keewatin lavas have been subdivided in considerable detail. They are classified 
as basalts and greenstones. Greenstones are the coarse-grained flows or parts of flows and 
the basalts the finer-grained variations. These are further divided into spherulitic and 
amnygdaloidal pillow lavas, palagonitic pillow lava, and some characteristic dacite phases. 

There are three ages of intrusive activity with entirely different types of rocks. 
They are diabase dikes, albitite dikes, and quartz porphyry masses. 

The diabase dikes cut the lava flows, the porphyry masses, and the veins. They have a 
north-south and a northwest—southeast strike and have steep or vertical dips. They are of 
little importance except as they interfere with operating conditions underground. 

The albitite dikes (locally known as "goose egg") are found throughout the central por- 
tion of the property, north of the porphyry and below the 2,125 level. In general they para- 
llel the strike of the flows — that is, N. 60° to 70° E. — and dip at steep angles. They 
have marked local variations in strike. The longest has a strike length of 1,000 feet and 
a maximum width of 15 feet. These dikes are relatively coarse-grained, with chilled edges; 
they cut the lava flows and the porphyry but are cut by the veins. They consist essentially 
Of acid plagioclase and contain numerous rounded fragments of granitic character. 

- Intrusive into the tilted and folded lavas are several stocks of quartz porphyry. At 
the surface the main porphyry mass underlies Pearl Lake and extends to the west of it. It 
is lenticular in shape, about 6,000 feet long, and 1,500 feet wide in its widest part. 

To the west and northwest of it there are several smaller masses. They rake to the east 
at an angle of 45° and, with one exception, the direction of the rake is about N. 84° E. 
The. exception noted migrates to the north and joins one of the other porphyry masses at 
depth. In general the extent and configuration of the principal porphyry masses remain much 
the same for the total depth to which they have been delimited — that is, 3,875 feet. These 
masses Of rook are all of the same type, the differences in the hand specimens being due to 
to varying degrees of alteration and schistosity. 

The rocks in the productive area have been subjected to compressive forces at several 
times in their history. The complex folding, the fractures now occupied by the veins, the 
prevein and postvein faulting, and the broad belt of schist are evidences of these tectonic 
forces. | 

The zone.of schisting extends in a northeast and southwest direction for several miles. 
Schisting is not uniform throughout this length, but in it over a width of 1,600 feet occur 
most of the productive veins of the Pearl Lake area. The strike of the schist is about N. 
65° to 80° E. with a steep dip to the south, except in areas where it is changed by local 
folding. 


1137 -3- 


Google 


ZI.C.6741, 


The Pearl Lake porphyry mass is centrally located with regard to the Pearl Lake area 
and is within the zone of schisting. 

To the north of the Pearl Lake porphyry the lava flows face north and are nearly ver- 
tical. To the south of the Pearl Lake porphyry they face south and dip to the south. This 
indicates a minor fold in this area on the north limb of the Porcupine syncline. The indi- 
cations are that the Pearl Lake porphyry mass was intrusive along the axial plane of the 
Minor fold. The elliptical shape of the mass and the fact that apophyses from it tend to 
parallel the flow structure are further evidence of this prior structural control. Also at 
the western end cf the minor fold they are truncated by the porphyry intrusives. Figure 2 
is a generalized structure section of the Pearl Lake area showing the folding and the in- 
trusive porphyry. 

The author believes the hypothesis to be reasonable that the lavas were folded and a 
regional pattern of stress control was in existence before the porphyry intrusion. 

The later stresses then took place which were, in effect, a renewal of the regional 
stresses complicated by the forcs set up by the cooling porphyry masses and by the altera- 
tion effects of the porphyries on the intruded lavas. During this pericd of activity the 
physical character of the lava flows and their attitude - that is, folding and position with 
regard to the intruded porphyry masses - had a marked influence on the degree of fracturing 
of the schisted and unschisted areas both for the lavas and for the porphyry. 

There are several planes of fracturing throughout the schisted zone. They are identi- 
fied on the McIntyre by the several vein systems. These fractures cut across the schisting 
at a small angle to the left, and it is in them that the ore is found when the vein occupying 
the fracture is in a favorable structural relationship, usually of the Pearl Lake porphyry 
and the lavas. Development work on veins in the lavas and diamond—-drill results in the in- 
tervening porphyry indicate the continuity of these planes of fracture or major breaks 
throughout the length of the McIntyre property, regardless of the type of rock. 

Development has proved that vein material occurs in these major breaks in all the rock 
types or their derivatives in this area, but orebodies have only been found in the lava- 
schists or at the lava-schist porphyry contacts. To date no major orebody has been developed 
in the porphyry mass. Ore is found passing through porphyry tongues and it has been mined 
for some distance into the main porphyry mass from some cf the higher-grade contact ore- 
bodies. Figure 3 is a plan showing generalized structural factors and Figure 4 is a cross 
section at shaft ll. 

There are at least six major breaks within the zone of schisting con the McIntyre prop- 
erty. They have been determined by underground development, principally in the lava schists, 
but diamond drilling and some crosscutting in the main porphyry mass have indicated their 
continuity through this formation. 

As development has proved that the most favorable ground fer ore is along these breaks 
in the lava schists and lava=-porphyry contact schists, it follows that any ground in which 
such structural conditions possibly exist must be explored and developed. 

At the McIntyre there are two such general areas: (a) The ground to the south and west 
of the main pcrphyry mass or on the underlay side of the porphyry: (b) tie ground to north 
and east of the main porphyry mass and generally above the porphyry. 

For area "a" the breaks which are in the porphyry in the upper horizon of the McIntyre 
will pass into lava schist at lower horizons and farther to ths east for each successive 
break from north to south. For area "b" these conditions exist from the surface to the low- 
est level of the McIntyre. The development policy of the McIntyre has been to open up these 
areas. 

To dat3 the greatest amount of development has been in area "a". Development of this 
area has been from shafts l, 2, 3, 4, 5, and 6, the latter being sunk to the 2,875 level. 
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Figure 2.—Generalized structure section, Pearl Lake area, showing 
folding and intrusive porphyry. 
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Figure 3.—Plan showing generalized structural factors. 
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Shaft 11 is so situated that area "a" is developed from it below the 2875 level and 
area "b" from all its levels. The first level from shaft 11 is at 1,000 feet so that de—- 
velopment of area "b" above this horizon has been from shafts 7, 8, 9, and 10. 

Development crosscuts to the southeast from shaft 11 on the 5750 and 5875 levels through 
the Pearl Lake porphyry and into the lava schists on its south side have proved several 
veins in the porphyry at these horizons. and a, parallel series of breaks to the south of the 
porphyry in the lava schists. At. these horizons development. of the farthest south break has 
proved ore for a length of several hundred feet.. Diamond ea to a depth of 4,400 feet 
has proved ore on this break to that depth. - | 

The. No...12 internal shaft is now being. sunk to develop. the. veins in the parshery: known 
to exist. at the 3750 and 3875 levels ata horizon at which they will pass from the porphyry 
into the underlying schist and to continue. development of the orebearing veins now developed 
on the. 3750 and 3875 levels at lower horizons, This shaft is a four-compartment, rectangular 
shaft and will be equipped to. handle 1,500 tons in 16 hours from a depth of 35,000 feet or 
to a maximum depth of 6,875 feet below the surface. | 


PHYSICAL CHARACTERISTICS OF ORE AND WALL ROCKS 
__. dhe ore is:of two types: Quartz veins with included schist fragments, and irregular re- 
placement. bodies. An. orebody may be of both.types. 

_As the orebodies occur in fractures which are common to all the rock types of the area, 
it follows. that wall rocks are any of the types or their derivations. The following may be 
said in general concerning the principal alterations of the various rock types: 

Basalts may show any type of alteration to any degree. Greenstones and dacites may 
show any type of alteration but to a much less marked degree than the basalts. Porphyries 
are not chloritized. i : 

_ Wall rocks of the lava schists or Gisteseseatiece usually staid well unless broken up 
by faults. Wall rocks of contact orebodies or bodies in porphyry are usually carbonated and 
sericitized; they tend to be slabby and are difficult to hold. Disseminated sulphide ore- 
bodies usually have irregular walls due to the fact that mineralization often extends away 
from the: -break into the walls along joint planes and fractures. 

‘Orebodies as a rule are nearly vertical, but some have a dip to the north of about 60°. 
Their length varies up to 1,200 feet and their: width up to 100 feet. The average width is 
about 10 feet. They appear to have about the same characteristics at all horizons. 

There.are both premineral and postmineral: faults. The former are important because of 
their control of the mineralizing solutions in some areas. The latter are practically all 
pressure faults and their displacement is -usyally not great. 

Ge: ‘There is also a zone characterized by an amorphous-carbon development which may contain 
as high as 7 percent of carbon in local areas where minor cross faulting occurs. This zone 
strikes ahout .N. 60° E. and dips to the south. It is important because of the fact that it 
intersects three of the principal vein systems. Where this occurs there may be considerable 
displacement and. consequent dilution of the original vein with wall rock of a more or less 
carbonaceous nature. Such dilution is important because of the precipitating effect of car- 
bonaceous material in the mill solutions. it has been determined that amorphous carbon in 
association with other than cubical sulphide combinations of iron or copper has a marked 
precipitating effect on gold cyanide solutions. At these intersections the vein walls are 
also difficult to hold and such places have usually been mined by square-sets or square-sets 
and fill. These methods prevent excessive: dilution, allow a certain amount of sorting, and 
make for safer mining conditions. There is a considerable tonnage of this material remaining 
in vein 5.- With the new. milling process it. will: be possible to salvage this ore. Because of 
its precipitating properties it could not be handled by the previous method of ore treatment. 
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PROSPECTING AND EXPLORATION 


Development and exploration work on the property of the McIntyre Porcupine Mines, Ltd., 
is controlled by geological factors. 

Areas favorably located from known geological evidence are opened up by crosscuts and 
drifts with no preliminary diamond drilling, but doubtfull areas are first drilled and as 
much information as possible is obtained before starting development. Certain other areas 
are drilled with the idea that negative results will be conclusive. 

As the orebodies are successive lenses in parallel breaks, the method of development is 
usually to start drifting on what appears to be the best orebody in the parallel series. 
This is developed to its limit, and should there still be a break or indications of a feeder 
for the next lens, it is followed. Should there be no indications to follow, the drift is 
usually advanced about 50 feet in waste and then drill holes are put out to cut the parallel 
breaks in favorable ground. Subsequent development proceeds according to the results obtained. 

The orebodies are lenses which step to the left in plan; they also have the same atti- 
tude vertically and the result is that many lenses have extensions which terminate between 
levels. Short diamond-drill holes are used to locate the bottoms of such lenses. 

Diamond—drill holes are sometimes drilled to obtain geological information. Three dia-— 
mond drills are employed. Size "E" bits are used in the majority of holes. For holes over 
z,000 feet deep a "B" bit is used for the first 1,000 feet and then is changed for the smaller 
"A" bit. At present bort is being extensively used in drilling, especially in hard ground. 


SAMPLING AND ESTIMATION 


Not all vein material is ore. As a rule, however, ore can be identified as such from 
its appearance, although not always. Extensive sampling is therefore necessary to direct 
both develcpment and stoping operations. 

All development faces are sampled after each round is blasted. The samples are usually 
taken while the muck from the previous round is still in the face; consequently, at the time 
of sampling only one third of the face is exposed. No sample is longer than 5 feet, and 
most face samples are sectionalized so as to indicate the distribution of values. The first 
sample is always taken on the north side of the face. 

Development samples or special samples are tied with a blue cord. All samples are taken 
to the surface at 11:50 a.m. Upon arrival at the assay office those tied with a blue cord 
are sorted out and assayed. The results are available for the night shift. The assays are 
typed on small loose-leaf sheets, and cach shift boss has a binder for them. The underground 
operating department in this way has all the available information by which to direct mining 
operations. 

Crosscuts are sampled at 5-foot intervals on the east rib. Check samples are taken on 
the west rib. All crosscuts are sampled. 

In stoping operations an endeavor is made to sample each breast as broken. This is not 
always possible but should a stope be of low grade or have irregular walls it is sampled with 
greater regularity than a known high-grade stope. 

Box or muck samples are taken from all development faces and also of the muck drawn 
from stope chutes. Drift walls are sampled at 10-foot intervals by test holes. Sludge for 
each 2 feet of length is collected and assayed. Stopes with irregular walls are also test-— 
holed. These holes are usually marked up by the shift bosses. 

The information from this work is used to direct slashing (slabbing) operations. Where 
considerable slashing is done, each slash is sampled. For purposes of calculation, where 
much slashing has been done, the backs are resampled at 10—foot intervals. 
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Ga dvewond drilling, a Sa apie. of sivans ree each 10 reat of deeliiee is ‘decayed No 
attempt: is made to collect all the sludge.. The results of the sludge assays are obtained 
before examining the core, which is. sectionalized for assay according to its appearance and 
sludge—assay results. .Should: the. core be vein material: but give no sludge values, it is 
sectionalized and assayed... A-5<foot section of schist on either side of vein material is 
also assayed. eer ae a ee 

A sample representative of each 5 feet of core, or of shorter iupeevais where a change 
in the nature of the core occurs,-is kept for. record,: 

All: development samples: are. plotted on-.mine. plans drawn.on srosezaeetion tracing linen 
to a scale of 1 inch to 10.feet. Before starting to take down backs in stoping operations, 
a blueprint.of.each drift with assay values is sent to. the underground operating department. 

For ore-jreserve estimation the usual. length, width,.and value calculations are made. 

Longitudinal sections:af each vein are made on a.scale.of 1 inch to 60 feet. The vein 
is blocked out by coordinates LOO feet apart on an east-west plane. Levels are 125 feet 
apart. An effort is made to have a raise ies -bbetween levels for each 500 feet of stope 
as. soon.as is:practical:. +:  o2 . .fe°. °° | ee ar eee et 

Where erratic wus assays occur they are Sak -to $50; where seas are seouaiatentiy high 
they are not reduced. ed 

The known. veological factors. which affect the eeauies are considered in addition to the 
mathematical .calculations. for tonnage and grade for. each block. 

Each stope is measured up every two weeks and the tonnage broken is salouiated: these 
figures,. together with the average assay. of stope samples for that tonnage and the record of 
tonnage drawn from that stope with the corresponding muck assays, give an:open inventory of 
the broken. ore remaining: in. the stope.. Erratic high box assays are arbitrarily. reduced to 
$90. Sac, aah oe ee Oe ee. PE es ee ee 

No. extensions of ore longer. than 62.5 feet are figured above or below ore developed in 
a drift and no extensions greater than 50 feet beyond the faces are figured. for. faces in are 
at the time of the reserve calculations. 

From all of the foregoing factors a. final estimate of ore reserves is made for each 
block in compiling the annual report. 

Mine plans are drawn on a scale of 350 feet to l inch. One. plan.is made for each origi- 
nal claim... No plan has more than five levéls:plotted on. it. hn eter akg 

A general office plan on a scale of 100 feet to 1 inch is used for recording general 
informatiaqn. | fe eae Pye 3 : 


METHODS OF MINING AND DEVELOPMENT 


The mine has been developed by vertical shafts. Levels are spaced at 100-foot intervals 
to the 1000 level.and at 125-foot -intervals below this horizon. Figure 5 is a plan of the 
1500 level and Figure 6 is a longitudinal elevation of vein 7... .. ...-.. 

At present all ore is trammed to:ore passes. In. the-western end of the mine an ore 
pass roughly parallels shaft 6 from.the 400 level to the 2875 level. “ue ore is transferred 
on this level to the shaft 11 ore pass. D sone 

The ore pass at shaft 11 is driven at an inclination of 50° to 55° and extends from the 
600 level to the top of the ore pooket at. the 3875 level. _ 

A waste pass driven at 50° to. 55°. inclination earatiais -the are pass and extends from 
the 1250 level to the 2375 level. A connection with a deflecting chute between the waste 
and ore. passes at the 1250:.level allows the use of the pass. above this level for both ore 
and waste. Figure 7 is a sketch of shaft 11 showing the ore;and waste passes and loading 
pocket. 
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There are control chutes in the ore pass at every fourth level. These are finger chutes 
and are usually placed below a change of direction in the pass. Figre 8 shows the standard 
air-operated control chute. 

It is necessary to keep the ore as dry as possible. For that reason all water is drain- 
ed away from the pass; consequently, considerable dust is raised when ore is running in the 
pass. To prevent this dust from entering the mine workings a special door has been devised 
for the ore-pass dumps on each level (see fig. 9). The frequency of their use determines 
whether these doors are hand operated or air operated. 

At the 3875 level there is a control chute above the ore pocket. Formerly when operat-— 
ing at a capacity of 1,600 tons per day, the ore from this control chute was allowed to run 
out over an inclined grizzly to a flat sledging grizzly with 12=— by 12-inch openings. Re- 
sults showed that with the openings of this size about 1 percent of the tonnage required 
Sledging. Feed from the pass to the grizzly was intermittent, and at times because of segre— 
gation of fines in the pass it hung up and required blasting. 

With the increase in output to 2,000 tons per day the grizzly arrangement has been re—- 
placed by a 36— by 4€—-inch jaw crusher. Feed to the crusher is controlled by a chain feeder 
so that there are now no delays at the ore pass. 

Sublevel development is extensive in some areas, even where the level interval is 125 
feet. Short diamond-drill-holes are used to determine the extension of an ore lens below 
the level. Should it extend more than 90 feet, a drift is driven on the level below and the 
Ore is mined by means of box hole raises driven to the bottom of the lens and then connected 
in ore. Should it be less than 90 feet, a sublevel with timbered backs is used to mine the 
ore. 

Manways are usually spaced 150 to 200 feet apart. Figure 10 shows manway and chute 
timbering and cribbing. 

Raises are driven through to the level above as soon as practical. They are usually 
spaced about 300 feet apart and are driven without timber at an angle slightly under 50°. 

Ore and waste passes are driven at an angle of 50° or more; they are timbered and blast-— 
ed by electricity after the first 50 feet of advance. 


SHAFTS 


Shaft 1].- The excavation for shaft 11 was 17 by 24 feet. The short side is parallel 
to the schistosity of the country rock. Figure 1l is a sketch of the timbering and arrange— 
ment of shaft ll. 

A summary of sinking operations from 58 feet in depth and after the headgear was in- 
stalled follows: 3 


Number Of rounds. . oo... 1 cecccseeeceseeeeeeeesnees 400 
Depth Of Sinking ci cis tte emewr dace feet 4,071 
HOlGS: DOr TOUNG so essen ciyreseise naeoeeenks number 66.6 
Drilling per round............. 0... feet T71.2 
Steels used per round............. number 115.5 
DEL ING cncots  eociserusienerectes Total feet 303, 886 
Rock moved........0.0.0.0.0 0 ccc. ee ee eee ee. tONS 160,000 
Water TalSéd. iets ieee do. 40,000 
Timber Placed icc). sesces spar eettoie board feet 2,206,000 
Men: ‘per -Shitt..24 iced, number 16.5 


ae 


3 Kee, H. A., Sinking Operations at McIntyre No. 11 Shaft, Porcupine District, Northern Ontario: Trans. Canadian Inst. 
Min. and Met., Bull. 192, 1928, 18 pp. 
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Figure 9.— Dust door for ore pass 
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Figure 10.— Manway and chute timbering and cribbing 
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Figure }.1.—Timbering and arrangement of No. 11 shaft. 
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Time cycle of operations: 


Percent 
|B pg Oe Ge I 6 0 2a ee eae Pe om ree a 9.0 
Blasting and Q@S................cccccseceeeeee eee: 11.3 
bSYor Wi Bb i ot 2a een ie ee ene nea 8.5 
MUCHA eesti eee eee anni 49.2 
PIMOS LL Cts csalswiiiadovee SeeeteeecaReteceadaen 15.5 
HiVCN CUUTING ios see eee 2.7 
DELAYS ic oociecncovnrsnmua amma ees: 3.8 


Total actual shaft time———700 days or 92 percent of total time. 


Double and triple V-cut rounds were used. The blasting cycle was as follows: 

Short cut—holes were blasted first and mucked out fairly clean. The long cut—holes and 
bench holes were then blasted. Light end holes to square up the shaft and also sump holes 
for-the next round were drilled while mucking out the material from the second blast. These 
were then blasted and mucked out clean so that careful inspection of the bottom could be made 
before drilling the next round. 

Electric blasting was done, wiring connections being in parallel series. The switch 
was in the mine captain's office at the surface, and all men were above ground before any 
blasting was done. Of the equipment used, the blasting shield, special crosshead arrange— 
ments to engage the bail of the bucket to prevent rotation while hoisting, special box for 
handling steel, and headers for air and water attachments for the drills and blow pipes are 
of particular interest. 

Buckets held 1.6 tons and were designed with straight sides. 

The shaft timber was Douglas fir, squared to four sides. Sets were spread on 5-, 6-, 
or 7=foot centers depending on the condition of the walls. The shaft was lagged outside 
with 2= or 3—-inch plank and the space between lagging and walls was packed with split cedar 
logs. The timber was framed by machinery in a framing shed on the surface, and all sets 
were assembled and checked on the surface before being sent underground.. Guides are of 54- 
by 74-inch yellow pine and are bolted to heavy steel brackets which in turn are bolted to 
the shaft timbers. . 

Timber was alined by six plumb lines having 6— to 8—pound plumb bobs. After alinement, 
sets were checked by steel-wire plumb lines having wing plumb bobs. Plumbing wire was on 
reels mounted on steel. brackets with side and end adjustments. These were placed in the 
shaft. corners. to check the alinement from level to level. | 

- Shaft 12.- Shaft 12 is an-inside shaft, a plan of which is shown in figure 12. The 
hoisting equipment is on the 3750 level. Ore and waste pockets between the 3750 and 3875 
level. will provide hoisting. flexibility. The headgear on the 3750 level is of all~steel 
construction. The rock excavation extends to a height of 94 feet above the 3750 level. All 
crosscuts,. station raises, and ropeway raises have been covered with reinforced gunite. 

Sinking to a depth of 1,500 foet below the 3875 level will be the first objective of 
this new development. . , : 

. Drifts and-Crosscuts.— Drifts are driven 8 by 8 feét in cross section. A pyramid cut 
with a round of 20 to 24 holes is generally used (fig. 13, A and B). The average round is 
just under 6 feet. The cut is blasted first and reblasted if necessary before blasting the 
squarerup.. -After the initial blast, the men use respirators while completing the loading 
and blasting of the round. 

. A-water spray is turned on immediately after blasting. 

Machines with a piston diameter of 4 inches are used, but the tendency now is to employ 
machines with 54-inch piston diameter. 


1137 a: 


Google 


I.C,6741. 


The explosives used are li-inch, 40-percent Polar forcite gelatin and lj-inch, 55—per- 
cent ammonia powder. ' 

Mucking is done by hand. Mechanical loaders have been tried with some success. 

Raises.— Raises are driven at an angle of approximately 48°. They are usually placed 
at intervals of 300 feet along the stope and are centrally located for the individual ore 
lens. They are started sufficiently wide for a standard chute and manway to be built at the 
level. Above this they are reduced to about 6 by 8 feet. Some shrinkage stopes are carried 
to a height of about 60 feet before raising through to the level above. 

Ore=pass raises are driven at an angle of 50° plus, and are about 6 by 8 feet. 

The practice in the past has been to drive all raises without timber. 

Steel pins projecting 12 to 18 inches from the footwall of the raise and at the proper 
elevation, together with a chain ladder, provide access to the face. Staging is supported 
ty sprags wedged from wall to wall, and lagging for sprags is used only once. 

A round of from 18 to 22 holes is drilled, using a V-cut (fig. 13,C). The cut is blast- 
ed first and reblasted with the square—up, if necessary. Fuse with an average burning speed 
of about 40 seconds per foot is used. After a raise has reached a height of 50 feet, fuse 
in 10=foot lengths, before timing cuts are made, is used. Wet stopers are employed. 


STOPING 


The stoping methods used include shrinkage, cut-and-fill, square-set and fill, and 
square-set stoping. 

Cut—and-fill Stoping.— As facilities are provided, the percentage of ore mined by the 
cut—and-fill method is constantly increasing. At present approximately 50 percent of the 
stoping is cut-and-fill. 

The factors influencing selection of this method of stoping are: 

Orebodies with irregular walls. 

Less dilution by waste rock in sections with bad walls. 

Waste may be sorted out. 

Stabilization of workings in bad ground when they must remain open for some time. 
Greater safety considering type of ground. 

Manways are spaced about 200 to 250 feet apart. 

Raises for back-fill and ventilation are 250 to 300 feet apart. 

Breasts are about 8 to 10 feet in depth. All drilling is horizontal and the tonnage 
broken is about 9 tons per man-shift, exclusive of delivery. Slashing is regulated by test 
holes in the walls and is usually marked up by the shift boss. Waste is trammed from waste 
raises and is spread by hand. Filling operations and stoping operations are carried on si- 
multaneously. About 1 pound of l4-inch Polar forcite gelatin is used for each ton broken. 
Figure 14 shows a cut—and-fill stope, No. 2522, in plan and elevation. 

Square-Set and Fill Stoping.=- The square-set and fill method is used only where special 
conditions such as faulted ground or ground under pressure are found. Where ground is par- 
ticularly heavy, timber packs are built up from the fill to support the backs. 

This method is especially applicable to stopes in which there is carbonaceous material, 
kecause of the better facilities afforded for sorting. 

About 6 tons are broken per man-shift, exclusive of delivery, and the powder consumption 
is about 4 pound per ton broken. Figure 15 shows square—set and fill stoping and shrinkage 
stoping in stope 2028. 

Waste for fill is obtained from development faces and from two shrinkage stopes in which 
waste rock is mined. Where waste is not available a system of small hanging-wall stopes to 
provide waste for each fill bench is now employed, 
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shrinkage Stoping.— Until recently shrinkage stoping has been the principal method of 
mining, Raises. are sometimes put through from level to level before stoping starts, but 
often the stope. is advanced to about 60 feet in height before the raise is put through to 
the level above. 

Backs are. taken down to a height of 18 to 20 feet after the vein has been slashed to 
full width.on the level. The practice now is to timber the sill with posts and caps on about 
4 ~— to 5-foot centers. Chutes are built 15 to 30 feet apart. 

Should the vein be wide and of comparatively low grade, the backs are not shot down but 

a series of box holes are put up on about 25-foot centers for a height of about 50 feet and 
are then connected by sublevels. Regular shrinkage stoping then proceeds. At the bottom 
of the box holes, chutes are built and where necessary are widened out for the establishment 
of a manway. Figures 16,A, and 16,B, show timbered chutes and Figure 16,C, shows a chute 
with a solid back. | 

Tonnage per man-shift, exeiusiys of deisvery. is about 20 ‘tons and powder consumption 
about 1 pound per ton. 

Pillars of low-grade ore are left for wall support and in some places timber packs are 
used. .:.-. 
on At present, she policy. is to use this method in isolated stopes and avoces with probable 
ceeulae and good walls, or in low-grade stopes of considerable width. 

Breast stoping is used and holes are fanned out in wide stopes. 

The machines employed are of several standard types and are usually of 34-inch piston 
diameter. 

In some of the longer shrinkage stopes, areas of local stress developed. Where this 
occurred, pillars were left. 

Drill Steel.-— Qne-inch, quarter-octagon, hollow steel is used with standard cross bits. 

The following lengths and gages are standard: 


Feet Bit size, inches 


QB mm BiSicccccccccccscscseststsseees 1-3/4 
fn A ee 1-11/16 
B66. Sticsensaciticcacwan 1-5/8 
5 66 6 aca. 1-9/16 
626 TGs heen ceacers 1-1/2 
1 Ae” 0 1-7/8 
SR as te 1-3/8 


Sharpening equipment consists of one 6—foot Donovan heating furnace and one 6—foot 
Donovan hardening furnace with magnetic control. 

The .average number of steels used per machine shift is 25 to 50, the average number of 
Steels used per hole is 2.3, and the average distance drilled per steel is 2.91 feet. About 
2,000 pieces of steel are sharpened per 24 hours. Three drill sharpeners are in operation 
for 16 hours each. 

For the former mill daoactiy of 1,600 tons per day and a total yearly development of 
about 29,000 feet, a daily average of about 56 machine shifts was required. 

The mean average air pressure was about 82 pounds. 

. The average tonnage produced per machine shift was about 35 tons (stoping). 

The average footage drilled per machine shift was 75 feet. 

, The average tonnage broken per foot of drilling was 0.5 ton. 
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UNDERGROUND TRANSPORTATION 


Tramming.— Grades are established at approximately one half of 1 percent in favor of 
the haul to shaft 11. Thirty-—pound rails are standard. All curves have at least a 30-foot 
radius and all tracks are 18-inch gage. 

Three types of cars are in use underground: 16—cubic foot, end—dump cars; 20=— and 30- 
cubic foot, rocker=type cars; and 40—cubic foot, Granby-type cars. All oars are equipped 
with roller bearings. 

The mine has the following locomotives for haulage purposes: 

- 4—-ton, two 20—hp. motor, trolley locomotives. 

- Converter sets, 40—kw., d.c. generators. 

~ 24—-ton, 40-cell, worm-—and—chain drive, storage—battery locomotives. 
20—kw. charging sets, dynamo and motor. 

- 14—ton, single—motor, 34—hp., storage—battery locomotives. 

-~ Hertner vertical automatic generator sets. 

- Mancha little trammer, 40-cell, storage—battery locomotive. 

Hertner vertical automatic charging set. 

On levels other than those equipped with locomotives and connecting with shaft 11 and 
which have isolated working faces with long hauls, a horse is used for underground tramming 
and is transferred from level to level on the man-cage at shaft ll. 


PrPNNN AND AW 
1 


Tramming tonnage and cost ratios 


Tons Cost 
ratio $$$ ratio 
( Motor ...... 44 1.6 
On tonnage basis .......... ( Horse ...... 10 1.4 
( Man .......... 15 al 
( Motor ...... 14 1.0 
On basis of ton-miles.. ( Horse ...... 1+ 1.1 
( Man .......... 2 3.2 


At present men and material are handled in shafts 5, 6, and ll. 
Hoisting.= The hoisting equipment at shaft 11 is as follows: 


Shaft 11 hoists 


Rock hoist Man hoist 

Weiehet: Of “TroOGKaeicisktamaasnenanat pounds 12,000 Load 9,000 
Weleht-Of Skivicicuudkesnicubsannndics do. 8,000 Cage 16,000 
Diameter of rope.......... eee inches 14 12 
Weight of rope per foot... pounds 4.2 Ds. 

(flattened strand) 
WNaximum winding speed.............0.0.0..0... f.p.m. 3,000 2,000 
Diameter and width of drums............... feet 12 by 8 12 by 8 
R.p.m. at full speed... ee 79 52.5 
Motor capacity......... ee horsepower 2,450 1,400 
Generator Sets... ccc eee kilowatts 2,000 1,200 

(Ward—Leonard) (Equipped with 40—ton flywheel) = 
137 -~ 12 - 
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Figure 17.-Sketch of loading station. 
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Figure 17 is a sketch of the loading station. 
A 9- by 10-inch air hoist to operate the auxiliary cage is installed on the 1250 level 
of this shaft. 


shaft 6 hoist 


Motor capacity... ccc eens horsepower 550 
ROD@ SPO CC etiss soi dace cnsuic cate ea ietiaac aotantaceodestean f.p.n. 1,800 
(Double—drum hoist, handles two 
skips in balance) 
SKID WOOLEN Ursin ee een es pounds 4,500 
ROCK OAs scicnssh cedhteten arta mata ueitavetiaialoress do. 6,000 


This shaft is now used for a service shaft and one skip has been replaced by a cage. 
shaft 5 hoist 
MOtOr CAPACI... cccecscceececeeeneen eens horsepower 125 
(Handles 3$,000—pound cage in 


balance with 5,750-pound reticu- 
lated counterbalance) 


Cage drum diameter... cece cece es feet 6 
Counterbalance drum diameter...................... do. 5 
ROPO) SPCOGiiei tera nchwmninusnieeelfetdiednn as f.p.m. 750 
ROPO GLEAMOCOT. icici eran aatnasonton inch 1 


The reason for the difference in diameter between cage and counterbalance drums is that 
in exceptionally cold weather there may be considerable frost near the top of the shaft. To 
pull the counterbalance through this section would cause excessive rope strain. Consequent— 
ly, by shortening the travel of the counterbalance compared to that of the cage it is not 
necessary to pull the counterbalance through the full height of the shaft. The power factor 
is about 105 percent. phe a 

Cage signals are so arranged that cages may be signalled by buzzer or light from any 
level. Only cagers and skip tenders may signal the hoistman, and he must repeat all signals 
before moving the hoist. 


PERCENTAGE OF EXTRACTION 


A small amount of sorting takes place underground in cut—-and~fill and square-set stopes. 

Tonnage drawn from shrinkage stopes usually exceeds the calculated break by 10 to 15 
percent. This excess material is usually lower in grade than the stope sampling indicates and 
is due to dilution. Quartz-type veins as a rule run about 10 percent higher in grade than 
the value calculated from the sampling. This is due to the fact that high-grade pockets are 
usually found in this type of ore deposit and because erratic high assays are shaded in 
caleulations. 

For the past ll years, during which over 4,500,000 tons of ore has been milled at this 
property, the spread between reserve calculations and ore sent to the mill has been slightly 
Over 1 percent in value. 

An attempt is made to draw a proportionate amount of ore from each vein coresponding 
to the ratio of that vein to the total ore reserves. 
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RATES OF WAGES 


The wage rate for an 8-hour day is as follows: 


Shift bosses.........0...cc ee $7.00 
Timbermen............... Ct shes Pails cate 4.80 
HO1LDO TS cu eee eine 4.24 
DCALOT S jar nash enannrrasteheeatet 4.80 
Machine runners................0..... 4.80 
HO IDO TS ioc destieriseeas 4.24 
Cage and skip tenders............ 4.80 
Pipe and trackmen............0....... 4.80 
HEL DOP S neti itecestet edna die ee aies 4.24 
PUMDICN ance ticctiameaacmon 4.80 
MOtOTMON oi c6oic A isadandd elicits 4.80 
HOlLpeGrs.:3 xc. entenelaeaicn 4.24 
phat tm ics .iesescckseedes eas §.52 
BLAST OLS incineeener 4.80 
Diamond—drill runners............ 5.52 
HO1LDOTS sf iia unemihees een 4.24 
Muckers, nippers, and 
trammers.............. 4.24 
Underground hoistmen.............. 4.80 
Samp lersiccauic Cactus 4.80 
HOLDONS asics ene ir fedewnee dsapejeueenes 4.24 
Steel sharpeners...................... 4.96 
Hoisting engineers, 
first class........ 5.44 


Practically all underground development is let on contract. A fixed price per foot of 
advance is set. The contractor pays for powder, which is supplied to him with made-up fuse 
and caps at a fixed price. Timbering is also done on contract, as is all stoping except in 
special cases. 

Measurements are made for contract payments every second week. The men are guaranteed 
the fixed wage rate, and should any bonus be made the men participate in it on a pro rata 
basis according to the number of shifts worked. A capable workman is usually sure of earning 
a substantial increase in pay over the base rates. 


VENTILATION 


Ventilation at the mine is natural. Booster fans are used for individual working places 

In winter all operating shafts are upcast. To maintain the upward course of the air it 
has been necessary to admit live steam just below the shaft collar in shafts 5 and 1l in the 
coldest weather. 

In summer all openings are upcast except shaft 11. By means of splits the mine is 
divided into five separate sections. 

There are drift connections with the older McIntyre workings from shaft 11 on the 1500, 
1625, 1750, 1875, 2000, 2125, 2250, 23575 and 2875 levels. Below the 2875 level there is a 
connection on the 3575 level of shaft 11 workings with the 2875 level of shaft 6. 
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Figure 18—Mercaptan injector: A, general layout; B, detail drawing. 
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By means of these connections and raises, shafts 4, 5, 6, and 7 provide separate splits 
for mine ventilation above the 2875 level. Below the 2875 level a 10,000-—cubic foot capacity, 
reversible fan on the 5875 level and an auxiliary fan at the collar of the new internal 
shaft 12 provide ventilation below the 2875 level, having direct connection to the surface 
through the 3375 level connection with shaft 6. 

Accident=-prevention work is done under the divection of a safety inspector, who makes 
a daily underground inspection. A safety report is made to the general manager each day, 
and this report must be signed by the heads of all operating departments. Safety meetings 
are held twice a month at which reports of accidents are read and attention is called to any 
unsafe practices or conditions in the mine. Two physicians, in the employ of the company, 
are in attendance twice a day. as the men come. off or go on shift. A first-aid man is on 
duty during the night shift. 

A safety campaign has been earried. on a0 the mine for several years and has accomplished 
a definite improvement in the accident rate. Some years ago the rate was one compensation 
accident of at least 7 days' lost time to 2.7 men per year; in 1927 the rate was one to 3.4; 
in 1928 one to 5.5; in 1930 one to 15.7 men; and in 1931 one to 15.9 men. 

. A bonus system was introduced in 1927. A regular shift boss who had no accidents of 
over 2 days' lost time for a period of 3 months receives $75, a timber boss receives $57, 
and a track, sample, or diamond-drill boss receives $25 for a similar record. Lost=time 
accidents which cause a man.to lose time in two periods count egerust the boss for both per- 
iods. oe 
The company maintains the following safety ‘and rescue apparatus: 


2 H-H inhalators, 
12 Burrell gas masks, 

12 M.S.A. self-rescuers, and 
1 Carbon monoxide detector. 


Underground there are - 


5 Emergency tool boxes, 
1 Set of jacks, | 

Stretchers, 

Blankets, and - 

First-aid boxes. 

There are 100 men in the employ of the company who have taken the first~aid course given 
under the direction of the St. John's Ambulance Society. Sixty of these men work underground. 
_.: ,2wo first-aid teams are entered each year in the McCrea Trophy Contest, which is open 
to the mines of the province; the No. 1 team of 1931 won second place in that year and won 
the McCrea trophy in 1932. 

Six men from the mine are on the Porounige. aistpiet mine rescue team. Once a month 
they practice actual underground work with masks and full rescue equipment. 

It is compulsory for the men to wear safety hats, hard-toed shoes and boots, and gloves. 
This equipment is supplied to them at cost... ._.. 

. There. is an installation for. necting: ethyl. sercaptan in ‘the main air lines at the 
compressor house. Figure 18,A, is a general kayout of the. pnJecros installation; Figure 
18,B, .a .detail drawing. of the injector. 2! ist. oo. kis 

- Special, wood—lined. powder cars _are used. for Hades distribution. On each level at 
about -100 feet from the shaft a stub switch is placed, and the powder car remains on the 
switch until powder distribution is made to. the various. working places. 
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In connection with the study of silicosis a dust survey of the mine has been made. 
Silica content of the country rock ranges from 45 to 65 percent, while vein material varies 
from sulphides with some silica to practically solid quartz veins. The silica content of 
the dust of the rocks is relatively lower than in the Rand mines, the results from which are 
usually made the basis of such comparisons. 

The apparatus used to ascertain the silica content of the dusts was the circular koni- 
ometer invented by Sir Robert Kotze which is used by the South African Government in making 
dust surveys on the Transvaal. 

The microscope used had a magnification of 160 diameters, and the count was made on dark 
ground illumination. The safety limit of dust count with dusts from rock of high silica con- 
tent, such as that of the Rand, has been taken as 300 particles of dust between 0.5 and 10 
microns (1 micron equals 1/25000 inch) per cubic centimeter. As Rand ores have probably a 
20 to 25 percent higher silica content than McIntyre ores, there is a considerable margin of 
safety in this figure. Counts were made of dusts in drilling, mucking, tramming, and chute 
and other blasting operations. 

Conditions vary greatly for different parts of the mine, but dust counts on the basis 
mentioned gave the following general results: 


Kind of work Results Conditions 
Blasting wninc.aes High Bad 
Det TINS cows ng Above limit Fair 
Tramming and chute Slightly above 
blasting.............. limit Good 
Mucking.............0..006.. Limit or below Good 
Other work...........0... Below limit Excellent 


To improve dust conditions, the decisions arrived at from the study were that - 

(1) Dust production must be prevented. 

(2) Dust must be removed from air before it is breathed. 

(3) Dust must be diluted by ventilation. 

To accomplish these improvements the following measures are used: 

(1) All holes are collared wet. 

Water connections are used on all pluggers and stopers. 
Hitches are cut wet. 

All ore and waste passes are bratticed off. 

All muck piles are kept wetted down. 

Air is not blown in development faces when entering. 

(2) Water sprays are used after blasting. (Figure 19 illustrates the connections for 

water sprays.) 
Respirator is used when reloading cut or completing square—up. 

(3) Auxiliary ventilation is used at individual faces. 

The history of silicotic development at this mine since physical examinations have been 
compulsory indicates that hazards from dusts may be controlled. 

In line with the campaign to combat silicosis the McIntyre, on November 15, 1931, put 
into commission a mine dry house which has several new features. A tunnel leads from the 
collar at shaft 11 directly to the dry house, so that the miners in their wet underground 
clothes are not exposed to the extremes of winter temperatures. In the change house are the 
mine captain's and shift bosses' offices. Also in the waiting room in front of the shift 
bosses' office a large safety bulletin board is maintained. On it, in addition to the safety 
data, are posted items of news and notices concerning athletic events. All employees may 
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be members of the McIntyre Athletic Association on payment of a small fee. The affairs of 
this association are controlled by a committee on which the employees are represented. 

The essential features of the new dry house are the two change rooms, one for the mine 
clothes and one for the street clothes. In putting off mine clothes for street clothes, or 
vice versa, a complete change is made. Facilities are provided for shower baths and an ex- 
posure to ultra violet rays in a solarium. This latter treatment is equivalent to 35 hours' 
total body exposure to ordinary sunshine. After changing to their street clothes the men 
are ready for their walk home in extremes of weather in absolutely dry clothing after the 
invigoration of a cold shower and sun-lamp treatment. 

Lunch boxes are passed from the mine dry house to the street dry house by a belt con- 
veyor through an inspection room. By this method, as every man must pass from one room to 
the other completely naked and as their lunch boxes are inspected by a company employee, the 
possibility of high-grading is greatly reduced and the consequent suspicions regarding such 
practice are eliminated. 

To date, while absolute data for comparison are lacking, everything points to the fact 
that this new dry~house installation is fulfilling the purposes for which it was intended. 


PUMPING 


The mine is comparatively dry. There is one watercourse which, when tapped by diamond 
drilling on the 1000 level, gave a pressure indicating a static head from the surface. 

Water for drilling purposes is piped from the surface and is from the same system which 
Supplies the towns of Timmins and Schumacher. 

All water is drained to shaft 11, and pumps at the 3875, 2875, 1875, and 1000 levels 
handle the water in a 4—inch column in lifts of approximately 1,000 feet. Triplex 5— by 
10-inch pumps are used and are driven by 60—hp. motors. 


Ore mined and hoisted: 557,104 tons. 


[Labor |Super—|Compressed|Power |Explo-|Lumber| Other |Total 


a , eee |vision | air __| isives_| |supplies | 
Development... ccc |$0.405|$0.016| $0.021 |$0.025|$0.159| - | $0029 |$0.655 
Mining (stoping)... | .891| .038| .0O31 | 054| .147/$0.240| .088 | 1.489 
Transportation... es | .os7| - | - | .005| - | = | .043 | .135 

(underground) | | | | | | | 
General expense... ee | .357| .036| - | .084]| .003| - | .180 | .660 

(underground) | | | | | | | | 
SUE PAC Cts aaa teeters ident | .104] .004| - | .oo8| - | - | .018 | .134 

(Directly applicable | | | | | | | | 

to underground operations) |_ | Dee ee [Sane eeecretsy 
TOVALS inte nections | 1.844| 0.094] 0.052 | 0. 176 | 0.309| 0.240| 0.358 | 3.073 


ae ER ES pe, 
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SUMMARY OF COSTS _IN 
UNITS OF LABOR, POWER, AND SUPPLIES FOR ONE MONTH! 


—_op oe —_—a_e 


Tons 
Oe TS Graces ctl ha ash es ate aaron adi cca ter Pore eters eet andes cep tees ta, ne a at 66,902 
Ore from development... cee ences i ttnenrnretin ttn rnens 9,098 
Ore from. Droductl on .ichi cco ndee erat neers ass seancsostitecs 61,504 
Total ore broken in development.........0 ee 16,022 


|Development |Mining |Total 
A. Labor (man-hours per ton): | | | 
Breaking (drilling, blasting, etc.)| 1.34 | 1.52) 1.38 
Timbering and filling........0000000. | - | 14| .13 
Haulage and hoisting... cee | 45 | 35) Sl 
Supe ry 152 ON nies euiceaniei eae ete | 09 =| 07| .06 
Gene Fal dcccncsl ashe asitt chee snhentancereeraalsonbss: |_-»» 95___. | __.51 |_. 47 
| 2.83 | 2.57| 2.35 
Average tons per man-shift.......00000.0........ | - | - | 3.4 
Labor, percentage of total cost............ | - |, = 48528 
Average tons per man-shift: | | | 
Surface labor chargeable to under- | | | 
ground operation.......ccccceccseceeeereees | - | = {30 
B. Power and supplies: | | | 
Explosives (pounds per ton)................ | 3.5 |  .87| 1.09 
Total power, horsepower-hours per | | | 
UO Megcptcea Sinan aad ec eteaeriensona ii geaeee | - | <- [25.89 
(1) Air compression...........00..0.0... | _ | - [13.12 
(2) HoiSting........00cccccccceeecseeeeees | - | - {10.69 
(3) Pumping......ccccccccecccseeeeesseeseee | 7 | =- | 1.43 
(4) Ventilation... | - | =- | .65 
Other supplies in percentage ~ | | 
of total supplies and power................ | - | - (49.1 
Supplies and power percentage of | | | 
COLA) C05 bin csGaciactieogdeamweusiteaunl cine: | - | = [37.9 
C. Percentage of total CoSt..... ee | 19 | sl. | - 


1 Figures based on tons of ore milled (2,000 tons per day at pres— 
ent). 
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